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,QWURGXFWLRQ
7KH DYDLODEOH OLWHUDWXUH LQFOXGHV WKH UHFRPPHQGHG YDOXHV IRU WKH UDWLR RI SUHVWUHVVLQJ IRUFH DQG FRPSUHVVLRQ
VWUHQJWKRIWKHPDVRQU\ZKLFKLVSHUSHQGLFXODUDQGSDUDOOHOWRWKHEHGMRLQWEDVHGRQWKHSHUIRUPHGH[SHULPHQWV
$FFRUGLQJWR*HUPDQUHVHDUFK>@LWLVSRVVLEOHWRFKRRVHWKHYDOXHRIWKHSUHVWUHVVLQJIRUFHUDQJLQJIURP
WRRIWKHVWUHQJWKRIPDVRQU\SHUSHQGLFXODUWRWKHEHGMRLQW7KLVUDQJHLVGHWHUPLQHGXVLQJDJUDSKZKHUHWKH
VWUHQJWKRI WKHPDVRQU\GHSHQGVRQ WKHSHUFHQWDJHRI WKH ILOOLQJRI WKHYHUWLFDO MRLQWVZLWKPRUWDU7KHTXDOLW\RI
ILOOLQJRIYHUWLFDOMRLQWVZLWKPRUWDULQPDVRQU\GHFLGHVWKHRYHUDOOVWUHQJWKRIWKHPDVRQU\7KHOHVVZHOOWKHMRLQWV
DUH ILOOHG WKH ORZHU WKHVWUHQJWKRI WKHPDVRQU\ LV$FFRUGLQJ WR >@ WKHVHOHFWHGSUHVWUHVVLQJVWUHQJWK LVDERXW
RIWKHPDVRQU\FRPSUHVVLRQVWUHQJWKSHUSHQGLFXODUWREHGMRLQWV$FFRUGLQJWRWKHUHVXOWVRIWKHZRUN>@WKH
YDOXHV UDQJH IURP WRRI WKH VWUHQJWKRIPDVRQU\SHUSHQGLFXODU WREHG MRLQWV7KLV UDQJH LVGHSHQGHQWRQ
VXIILFLHQWLQIRUPDWLRQDERXWWKHPDVRQU\DQGHVSHFLDOO\WRWKHTXDOLW\RIILOOLQJRILWVYHUWLFDOMRLQWVZLWKPRUWDU7KH
LGHDO LQPDVRQU\IRUDZHOOILOOHG MRLQWV LV WKHYDOXHRI WRSURYLGLQJ WKDW WKLVYDOXH LVQRWH[FHHGHG0RUH
GHWDLOHGLQIRUPDWLRQWRFDOFXODWHWKHSUHVWUHVVLQJIRUFHVRUWRDQDO\]HVWUHVVLQWKHDUHDRIDQFKRUSODWHVLVQRWOLVWHG
LQWKHFXUUHQWWHFKQLFDOVWDQGDUGV
3UHVWUHVVLQJIRUFHVLQWKHH[SHULPHQWDOPHDVXUHPHQWRIGHIRUPDWLRQVGHVFULEHGLQWKLVDUWLFOHDUHFKRVHQVDIHO\
ZLWK UHJDUG WR WKH TXDOLW\ RI ILOOLQJ RI MRLQWV ZLWKPRUWDU DV   DQG  RI WKH FRPSUHVVLYH VWUHQJWK RI WKH
PDVRQU\ SHUSHQGLFXODU WR EHG MRLQWV VWUHVV XQGHU WKH DQFKRU SODWH DOZD\V LQ GLUHFWLRQ % DW ILUVW DQG WKHQ LQ
GLUHFWLRQ$7KHSXUSRVHRIWKLVWHVWLQJLVQRWRQO\WKHDFWXDOGHIRUPDWLRQPHDVXUHPHQWEXWDOVRPRQLWRULQJRIWKH
EHKDYLRURIPDVRQU\DWWKHSRLQWRIORFDOVWUHVVLQGXFHGE\JUDGXDOO\LQFUHDVLQJSUHVWUHVVLQJ7KHSHUIRUPHGWHVWV
VLPXODWHWKHEHKDYLRURIPDVRQU\UHLQIRUFHGE\SUHVWUHVVLQJZLUHURSHVDWWKHPRPHQWRILQWURGXFWLRQRISUHVWUHVV
DQGWKHVHDUHWKHUHIRUHVKRUWWHUPWHVWV>@
0HDVXUHPHQWSURFHGXUH
0DWHULDOFKDUDFWHULVWLFVRIPDVRQU\
7KHODERUDWRU\HTXLSPHQWIRUWHVWLQJWULD[LDOVWUHVVFRQVLVWVRIDVWHHOVWUXFWXUHZLWKWKHGLPHQVLRQVRI[
[PP>@,QWKHVWUXFWXUHWKHUHLVDQLQEXLOWEULFNFRUQHUZLWKDKHLJKWRIPP7KHZDOOWKLFNQHVVLV
PP7KHXVHGPDVRQU\HOHPHQWVZHUH&3[[3EULFNVDQGWKHMRLQWLQJPDWHULDOXVHGZDV0FHPHQW
PRUWDUPL[HGZLWKVDQGDWWKHUDWLRRI
'XULQJ WKHEULFNZRUN WZRSUHVWUHVVLQJEDUVZHUH LQVHUWHG LQ WKHPDVRQU\DWGLIIHUHQWKHLJKWV VHH)LJ(DFK
SUHVWUHVVLQJEDUZDVPDUNHGDFFRUGLQJ WR WKHGLUHFWLRQ LQZKLFK LWZDVSODFHG GLUHFWLRQ$DQGGLUHFWLRQ% ,Q
GLUHFWLRQ$LWZDVSODFHDWDKHLJKWRIPPLQWKHGLUHFWLRQ%LWZDVSODFHGDWDKHLJKWRIPP$IWHUWKH
ILQDOEULFNZDOOLQJRIWKHEULFNFRUQHUWKHXSSHUSDUWRIWKHVWUXFWXUHZDVDOLJQHGXVLQJDOD\HURIPRUWDUZLWKDVWHHO
GLVWULEXWLRQSODWHZLWKDWKLFNQHVVRIPPZLWKZHOGHGVWHHOUHLQIRUFHPHQWVWRHQVXUHHYHQORDGRQWKHPDVRQU\
3UHWHQVLRQLQJEDUVZHUHILWWHGZLWKVWHHODQFKRUSODWHVRQDOD\HURIPRUWDUIRUOHYHOLQJWKHVXUIDFHRIWKHPDVRQU\
7KHDYHUDJHFRPSUHVVLYHVWUHQJWKRIEULFNVZDVGHWHUPLQHGE\DWHVWDFFRUGLQJWRVWDQGDUG>@WRDYDOXHRI
03D)URPWKLVYDOXHZHWKHQGHULYHGWKHVWDQGDUGL]HGPHDQFRPSUHVVLYHVWUHQJWKRIWKHPDVRQU\HOHPHQWIE 
03D7KHDYHUDJHFRPSUHVVLYHVWUHQJWKRIWKHPRUWDUZDVGHWHUPLQHGE\VWDQGDUG>@WRDYDOXHRIIP 03D
7KH WHVWHG EULFN FRUQHU LV FRQVLGHUHG WR EH SDUW RI DQ H[LVWLQJ VWUXFWXUH DQG WKHUHIRUH WKH SURFHGXUH LQ
FDOFXODWLRQ RI WKH FKDUDFWHULVWLF VWUHQJWK RI PDVRQU\ IROORZV VWDQGDUG >@  (YDOXDWLRQ RI H[LVWLQJ VWUXFWXUHV LQ
GHWHUPLQLQJ WKH VWUHQJWK FKDUDFWHULVWLFV IRU PDVRQU\ ZKLFK UHIHUV WR WKH SUHYLRXVO\ DSSOLFDEOH VWDQGDUGV IRU
H[DPSOH WR WKH DOUHDG\ LQYDOLG SUHVWDQGDUG >@ 7KH IROORZLQJ DSSOLHV IRU WKH FDOFXODWLRQ RI WKH FKDUDFWHULVWLF
FRPSUHVVLYHVWUHQJWKRIPDVRQU\SHUSHQGLFXODUWREHGMRLQWV

PEN II.I   
7KHFRQVWDQW.LVGHSHQGHQWRQWKHW\SHRIPDVRQU\DQGWKHJURXSRIPDVRQU\HOHPHQWV>@LVHTXDOWR7KH
UHVXOWLQJFKDUDFWHULVWLFFRPSUHVVLYHVWUHQJWKRIPDVRQU\SHUSHQGLFXODUWRWKHEHGMRLQWVLVIN 03D
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7HVWVDPSOHORDG
$IWHU  GD\V WKHPDVRQU\ZDV UHDG\ IRU ORDG DQG GHIRUPDWLRQPHDVXUHPHQW ,Q WKH ILUVW SKDVH WKH UHOHYDQW
ORDGLQJGHYLFHVZHUHGHSOR\HG9HUWLFDOORDGZDVLQWURGXFHGE\DK\GUDXOLFF\OLQGHUZKLFKZDVSODFHGEHWZHHQWKH
GLVWULEXWLRQ SODWH DQG WKH ,SURILOH EROWHG WR WKH ODERUDWRU\ HTXLSPHQW 7KH VDPSOH ZDV ORDGHG ZLWK D XQLIRUP
YHUWLFDOORDGRI03D
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)LJ/D\RXWRIPHDVXUHPHQWVHQVRUVLQGLUHFWLRQV$DQG%
3UHVWUHVVLQJIRUFHZDVDOVRLQWURGXFHGLQWKHSUHVWUHVVLQJEDUVDOVRE\K\GUDXOLFF\OLQGHUVWKURXJK WKHDQFKRU
SODWHVZLWKWKHGLPHQVLRQVRI[PPDQGWKLFNQHVVRIPP7KHYDOXHVRISUHVWUHVVLQJIRUFHVDUHVKRZQ
LQ 7DEOH  0HDVXUHG GHIRUPDWLRQV ZHUH UHFRUGHG XVLQJ SRWHQWLRPHWULF VHQVRUV DWWDFKHG WR WKH ODERUDWRU\
HTXLSPHQW$WRWDORIHLJKWVHQVRUVZHUHDWWDFKHGLQHDFKGLUHFWLRQVHQVRUVODEHOHGIURP0WR0LQGLUHFWLRQ$
DQGVHQVRUVODEHOHGIURP0WR0LQGLUHFWLRQ%7KHOD\RXWRILQGLYLGXDOVHQVRUVLQERWKGLUHFWLRQVLVVHHQLQ)LJ

7DEOH,QSXWYDOXHVIRUSUHVWUHVVLQJRIPDVRQU\DQFKRUSODWHDUHD$ P
5DWLRWRYHUWLFDO
VWUHQJWK
3UHVWUHVVLQJ
IRUFH>1@
6WUHVVXQGHU
DQFKRUSODWH>3D@
 H H
 H H
 H H
7DEOHVKRZVWKHLQSXWORDGYDOXHVRIWKHPDVRQU\7KHILUVWFROXPQVKRZVWKHSHUFHQWDJHYDOXHVWKHVHFRQG
VKRZVWKHDPRXQWRIWKHSUHVWUHVVLQJIRUFHVLQWURGXFHGLQWRWKHPDVRQU\YLDDQFKRULQJSODWHVPHDVXULQJ[
PP 7KH WKLUG VKRZV VWUHVV YDOXHV LQ WKH DQFKRUDJH DUHD GHULYHG IURP WKH FKDUDFWHULVWLF PDVRQU\ FRPSUHVVLRQ
VWUHQJWKSHUSHQGLFXODUWRWKHEHGMRLQW
5HVXOWVRIPHDVXUHPHQWV
7KHFXUYHVRIWKHUHVXOWLQJGHIRUPDWLRQVFDQEHVHHQLQWKHFKDUWVLQ)LJ7KH[FRRUGLQDWHFRQWDLQVYDOXHVRI
GHIRUPDWLRQV ZLWK D QHJDWLYH VLJQ LQGXFHG E\ WKH SUHVVXUH RI DQFKRULQJ SODWHV RQ WKH PDVRQU\ 7KH UHVXOWLQJ
GHIRUPDWLRQV DUH REWDLQHG E\ DYHUDJLQJ WKH PHDVXUHPHQWV LQ YHUWLFDO VHFWLRQV0 a0 DQG0 a0 LQ
GLUHFWLRQ$)LJDDQG0a0DQG0a0LQGLUHFWLRQ%)LJE2QWKHYHUWLFDOD[LVWKHUHDUHHOHYDWLRQ
FRRUGLQDWHV RI WKH ORFDWLRQ RI LQGLYLGXDO VHQVRUV DFFRUGLQJ WR )LJ  $OO VHQVRUV ZHUH SODFHG RQ EULFNV RU RQ
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DQFKRULQJ SODWHV EXW QRW LQ WKH PRUWDU MRLQW 7KH KRUL]RQWDO OLQH RQ WKH JUDSK LQGLFDWHV WKH ORFDWLRQ RI WKH SUH
VWUHVVLQJIRUFH
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)LJD3URJUHVVRIGHIRUPDWLRQRIWKHPDVRQU\LQGLUHFWLRQ$E3URJUHVVRIGHIRUPDWLRQRIWKHPDVRQU\LQGLUHFWLRQ%
$V LVHYLGHQW IURP)LJ WKH VKDSHRI WKHGHIRUPDWLRQRI WKHPDVRQU\ LQGLUHFWLRQ$DW WKHSODFHRI WKHSUH
VWUHVVLQJ EDU FRUUHVSRQGV WR WKH VWUHVV FRQFHQWUDWLRQ MXVW EHORZ WKH DQFKRULQJ SODWH ZKLOH DERYH DQG EHORZ WKH
DQFKRULQJSODWHWKHGHIRUPDWLRQVDUHVPDOOHU7KHFRXUVHVRIWKHGHIRUPDWLRQDUHDSSUR[LPDWHO\DWHTXDOGLVWDQFHV
IRUHDFKPHDVXUHRISUHVWUHVVLQJIRUFH6LPLODUFXUYHVDUHDOVRVHHQLQGLUHFWLRQ%+HUHWKHGHIRUPDWLRQVDUHWZLFH
WKH VL]H RI WKRVH LQ GLUHFWLRQ$7KLV LV SUREDEO\ GXH WR WKH VHTXHQFH RI SUHVWUHVVLQJZKLFKZDV DOZD\V ILUVW LQ
GLUHFWLRQ%DQGWKHQLQGLUHFWLRQ$DQGYHUWLFDOSODFHPHQW
1XPHULFDOPRGHOLQJRIPDVRQU\
0DVRQU\ LV DQ LQKRPRJHQHRXV DQG DQLVRWURSLF PDWHULDO FRQVLVWLQJ RI SLHFH RI FRQVWUXFWLRQ PDWHULDO DQG D
MRLQWLQJDJHQW%RWKRIWKHVHPDVRQU\FRPSRQHQWVKDYHGLIIHUHQWSK\VLFDODQGPDWHULDOSURSHUWLHV>@7KHUHIRUH
WKH FUHDWLRQ RI D VXLWDEOH PRGHO WKDW ZRXOG H[SUHVV WKH DFWXDO PDWHULDO DQG SK\VLFDO SURSHUWLHV RI PDVRQU\ LV
GLIILFXOW,QPDVRQU\VWUXFWXUHVLWLVQRWSRVVLEOHWRHQVXUHWKHVDPHFKDUDFWHULVWLFVLQDOOSODFHVZKHUHE\YDULDEOHV
HQWHUWKHPRGHOLQJSURFHVV>@
0RGHOLQJRIDPDVRQU\VWUXFWXUHLVSHUIRUPHGLQWKH$16<6DSSOLFDWLRQEDVHGRQ)(0$QXPHULFDOPRGHOLV
FUHDWHG E\PHDQV RI D VRFDOOHGPLFURPRGHO LH UHQGHULQJ RI WKH DFWXDO DUUDQJHPHQW RI WKHPDVRQU\ HOHPHQWV
ZKLFKFRUUHVSRQGV WR WKHEHGGLQJRIEULFNVGXULQJEULFNOD\LQJRI WKHVWUXFWXUH>@ LQFOXGLQJFRQWDFWDQGEHG
MRLQWVRIWKHPRUWDUZKHUHWKHLQSXWYDOXHVIRUHDFKPDWHULDODUHOLVWHGLQ7DEOH
7DEOH,QSXWYDOXHVIRUQXPHULFDOPRGHOLQJRIPDWHULDO
0DWHULDO (OHPHQWLQ
$16<6
'HQVLW\
>NJP@
0RGXOXVRI
(ODVWLFLW\>3D@
3RLVVRQV
UDWLR
%ULFNV 62/,'  H 
0RUWDU0VDQG 62/,'  H 
6WHHOSODWHDQFKRU 62/,'  H 
3UHVWUHVVLQJEDU /,1.  H 
'XHWRWKHEHKDYLRURIPDVRQU\HOHPHQWVWKHUHLVDOLPLWHGILHOGRIORDGLQJDOPRVWOLQHDUFXUYHVXSWRWKHSRLQWRI
GDPDJHZKHQFDQDSSHDUEULWWOHIUDFWXUH)RUWKHPRUWDUWKDWLVQRWWUXHEHFDXVHLWVEHKDYLRULVVLPLODUWRFRQFUHWH
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ZKLFK H[KLELWV QRQOLQHDU FXUYHV DW ORZ YDOXHV RI ORDG LQ WKH FRPSUHVVLRQ ]RQH ,Q FRQWUDVW LQ WKH WHQVLRQ ]RQH
GHYHORSPHQWRIFUDFNVDQGWKHUHE\DUHGXFWLRQRIWKHPDWHULDOSURSHUWLHVRFFXUV
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
)LJD3URJUHVVRIGHIRUPDWLRQIURP$16<6GLUHFWLRQ$E3URJUHVVRIGHIRUPDWLRQIURP$16<6GLUHFWLRQ%
7KH UHVXOWLQJ FXUYHV RI WKH QXPHULFDO PRGHO RI GHIRUPDWLRQ LQ GLUHFWLRQ $ )LJ D FRUUHVSRQG WR WKH
GHIRUPDWLRQFXUYHVIURPWKHPHDVXUHPHQWVHVSHFLDOO\ IRUWKHORZHUYDOXHVRISUHVWUHVVLQJIRUFHVLQWURGXFHGLQWR
WKHPDVRQU\ZKLFKFRUUHVSRQGVWRWKHYDOXHVDQGRIWKHFRPSUHVVLYHVWUHQJWKRIPDVRQU\
,QWKHFDVHRIGLUHFWLRQ%)LJEWKHFXUYHVDUHVLJQLILFDQWO\GLIIHUHQWGXHWRWKHKLJKHUYDOXHVRISUHVWUHVVLQJ
IRUFHV LQWURGXFHG LQ WKHPDVRQU\SDUWLFXODUO\ IRUDQGRI WKHFRPSUHVVLYH VWUHQJWKRI WKHPDVRQU\7KLV
GLIIHUHQFH LVSUREDEO\GXH WR WKHJUDGXDOSUHVWUHVVLQJ LQGLIIHUHQWGLUHFWLRQVGHSHQGLQJRQ WKH WLPHZKLFK LVQRW
FRQVLGHUHGLQWKHQXPHULFDOPRGHOLQJRIWKHPDVRQU\VWUXFWXUH
2SWLPL]DWLRQ RI WKH PRGHO FDQ EH DFKLHYHG E\ DGMXVWLQJ WKH PRGHO DW WKH VLWH RI DQFKRU SODWHV GHILQLQJ WKH
HIIHFWLYHDUHDIRUYHUWLFDOORDGDQGGHILQLQJWKHVWUDLQSUHVWUHVVLQJEDUVDFFRUGLQJWRDZRUNLQJGLDJUDPHWF
*HQHUDOO\ WKHPRQLWRUHGYDULDEOHVDUHWKHPRVWDFXWHLQWKHDQFKRUDUHDRISUHVWUHVVHGZLUHURSHVZKHUHWKH\
FRQWLQXRXVO\ DQG HYHQO\GLVSHUVH IXUWKHU LQWR WKH VWUXFWXUH DQG WKHLU YDOXHVGHFUHDVHZLWK WKH LQFUHDVLQJGLVWDQFH
IURPWKHDQFKRULQJSODWHV7KHUHVXOWLQJYDOXHVFRPSDUHGZLWKH[SHULPHQWDOPHDVXUHPHQWVDUHRIWKHVDPHRUGHURI
PDJQLWXGHZKLFKFDQEHFRQVLGHUHGDYHU\JRRGUHVXOW
&RQFOXVLRQ
8VLQJ GLIIHUHQWO\ VL]HG SUHVWUHVVLQJ IRUFHV UHVXOWHG DV H[SHFWHG LQ OLQHDUO\ LQFUHDVLQJ VWUHVV DQG VWUDLQ
GLVSODFHPHQWLQWKHVWUXFWXUH7KHPRGHOFUHDWHGIURPLQGLYLGXDOEULFNVDQGPRUWDUVKRZHGKLJKHUORFDOPD[LPXP
YDOXHV LQ WKHPRVWH[SRVHGDUHDV WHUPLQDWLRQRISUHVWUHVVHGZLUH URSHV6WUHVVDQGVWUDLQ LQ WKHVHFULWLFDO DUHDV
JUHDWO\ DIIHFWHG PDLQO\ WKH QHDUHVW EULFNV DQG PRUWDU WKH RWKHU HOHPHQWV KRZHYHU DUH LQIOXHQFHG RQO\
LQVLJQLILFDQWO\
)RU WKH H[SHULPHQWDOPHDVXUHPHQWV RWKHU QXPHULFDOPRGHOVZLOO EH VXEVHTXHQWO\ FUHDWHGZKLFKZLOO EH ILQH
WXQHGGXULQJWKHH[SHULPHQWDOWHVWLQJVRWKDWWKHSURSHUWLHVRIWKHVHPRGHOVFRUUHVSRQGDVPXFKDVSRVVLEOHWRWKH
DFWXDOEHKDYLRURIPDVRQU\ZLWKUHJDUGWRWKHIRUPDWLRQRIFUDFNVDQGEULWWOHEHKDYLRURIEULFNV7KHUHVXOWVKRXOG
EHWKHHDVLHUFUHDWLRQRIDPRGHOZKLFKZRXOGDYRLGPRGHOLQJLQGLYLGXDOFRPSRQHQWVRIWKHPDVRQU\DQGZRXOGEH
VXIILFLHQWO\DFFXUDWHWRREWDLQUHVXOWVZLWKRXWSHUIRUPLQJWLPHFRQVXPLQJH[SHULPHQWV
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7KLV FRQWULEXWLRQZDV GUDZQXSZLWK WKH ILQDQFLDO VXSSRUW RI WKH0LQLVWU\ RI(GXFDWLRQ VSHFLILF XQLYHUVLW\
6WXGHQW5HVHDUFK*UDQW&RPSHWLWLRQRIWKH7HFKQLFDO8QLYHUVLW\RI2VWUDYDXQGHULGHQWLILFDWLRQQXPEHU63
DQG ³7KH FUHDWLRQ DQG LQWHUQDWLRQDOL]DWLRQ RI WRS WHDPV DQG HQKDQFLQJ WKHLU H[FHOOHQFH LQ WKH )DFXOW\ RI &LYLO
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